IEE1711 Applied signal processing



Receiver design (GNURadio/Matlab)

* Treshold

e Demodulators:
— AM demodulator
— FM demodulator

— Quadrature (FSK) demodulator
— GMSK demodulator

— GFSK demodulator

— QAM demodulator

— PSK demodulator



= @cars
ACARS demod

= |te
QPSK soft demod

¥ Core

= Modulators
AM Demod
FM Demod
Quadrature Demod
GFSK Demod
GMSK Demod

= Deprecated
DPSK Demod
PSK Demod
QJAM Demod

= QOFDM
OFDM Dermod

= Digital Television

= DVB-T

Demod Reference Signals

AM Demod
Channel Rate:
Audio Decimation:
Audio Pass: Sk
Auvdio Stop: 5.5k

I Deviation: 75k .
Audio Pass: 15k

GFSK Demod
Samples/Symbol: 2
Sensitivity: 1

I Gain Mu: 175m . I

Mu: 500m
Omega Relative Limit: Sm
Freq Error: 0

GNURadio demodulators

FM Demod
Channel Rate:
Audio Decimation:

Audio Stop 18k
Gaim: 1
Tauw: 75u

GMSK Demod
Samples/Symbol: 2

Gain Mu: 175m l Quadrature Demod
PMue: 500m Gaim: samp_rat,. tion_hz/8.0)

Omega Relative Limit: Sm
Freq Error: 0

PSK Demod
Number of Constellation Points: 5
Differential Encoding: ==
Samples/Symbol: 2
Excess BW: 350m
Frequency BW: 52.5m
Timing BW: £2.Em
Phase BW: £2.8m
Gray Code: ==

QAM Demod
Number of Constellation Points: 15
Differential Encoding: ==
Samples/Symbol: 2

. I Excess BW: 350m

Frequency BW: 52.5m
Timing BW: £2.Em
Phase BW: £2.8m
Gray Code: ==

OFDM Demod
Modulation: EFSK

I FFT Length: 512
. Occupied Tones: 200
Cyclic Prefix Length: 128
SHR: 10




Matlab demodulators

* Passband / Baseband

Modulation

Analog and digital modulation
Communications Toolbox™ provides digital baseband, analog passband, and analog baseband modulation and demodulation capabilities.

Digital Baseband Modulation
Baseband digital modulation

Analog Baseband Modulation
FM analog baseband modulation

Analog Passband Modulation
AM and FM analog passband modulation

* Coherent / Non-coherent

https://www.mathworks.com/help/comm/modulation.html

TAL
TECH :



Matlab demodulators

Functions

»  Amplitude Modulation

> Amplitude and Phase Modulation
) Continucus Phase Modulation

»  Frequency Modulation

> OFDM Medulation

>  Phase Modulation

TAL

TECH https://www.mathworks.com/help/comm/digital-baseband-modulation.htm|



Exercise 1: FSK demodulator (baseband)

* Run Matlab FSK demodulator example
https://www.mathworks.com/help/comm/ref/fskdemod.html

* Change signal to noise ratio and calculate BER


https://www.mathworks.com/help/comm/ref/fskdemod.html

Basic model for FSK Modulator/Demodulator

Transmitter Receiver

FSK Modulator FSK

Source Channel Demodulator Store/Display

TAL
TECH



Exercise 2: GNURadio model for FSK
modulaator/demodulator

* https://stackoverflow.com/questions/36898574/fsk-demodulation-with-
gnu-radio

Options
1D: top_block
Generate Options: QT GUI

Variable
ID: samp_rate
Value: 44.1k

QT GUI Time Sink
HNumber of Points: 4.41k
Sample Rate: 44.1k
Autoscala: Mo

Frequency Xlating FIR Filter

Signal Source

Decimation: 1

Taps: firdes.low_pass(1.0,...
Center Frequency: 1.7k
Sample Rate: 44 1k

Quadrature Demod
Gain: -55.1453

Sample Rate: 44 1k
Waveform: Cosine
Frequency: 1.2k
Amplitude: 1
offset: 0

Throttle
Sample Rate: 44 1k

QT GUI Waterfall Sink
Name: Baseband...um over Time
FFT Size: 28
Center Frequency (Hz): 0
Bandwidth (Hz): 44.1k

Binary Slicer

Char To Float
Scale: 1

Signal Source
Sample Rate: 44.1k
Waweform: Cosine
Frequency: 2.2k
Amplitude: 1
Offset: 0

QT GUI Time Sink
Number of Points: 1.024k
Sample Rate: 44 1k

Constant Source
L Autoscale: Mo

Constant: 1

Char To Float

Scale: 1
Repeat

Interpolation: 100

Random Source
Minimum: 0
Maximum: 2
Num Samples: 1k
Repeat: es

Vector Source
Vector: [0,0,0,0,0,1,0,1,0...
Tags:

Repeat: es



